191

vation of any increase in reactivity.  This procedure offers some
advantages over the irradiation of individual hydrocarbons, but may
be more difficult to interpret mechanistically.

It is safe to conclude that alkyl benzenes lie in an intermediate
position between the reactive alkenes and less reactive alkanes.  How-
ever, given the relative abundance of the three classes in polluted
air (alkanes 55%, alkyl benzenes 35%, alkenes 10%), the aromatics are
probably the most important class with respect to reactivity.  There-
fore, an understanding of their chemistry in the photooxidation process
is of extreme importance*

Heuss and Glasson (1968) have studied the reactivity of many
hydrocarbons irradiated with nitric oxide.  Included among these com-
pounds were a number of alkyl benzenes.  These investigators studied
the formation rates of nitrogen dioxide and ozone, the consumption of
hydrocarbons, the maximum concentration of ozone, and eye irritation
index, which, except for eye irritation, were well correlated.  They
found the general trend of reactivity to be: internal alkenes > multiple
alkyl benzenes > terminal alkenes > monoalkylbenzenes > alkanes.  When
applying these findings to the interpretation of atmospheric processes,
one must consider that Heuss and Glasson used all hydrocarbons at an
initial concentration of 2 ppm, whereas the concentration of alkyl
benzenes in polluted air is roughly 3 times higher than that of
alkenes.  In addition to their photochemical reactivity, the aromatics
have a very high eye irritation index, possibly due to the formation
of PBzN and its analogues, which are potent lacrimators,

Kopczynski et_ jl. (1972) have studied the reactivity of ambient
air samples from Los Angeles, which were irradiated in plastic bags.
They found that the alkyl benzenes were consumed at one-half the
rate of the alkenes and that alkanes were consumed at one-fifth
the rate, but that alkyl benzenes accounted for the greatest yield
of reacted carbon atoms during a 4-hr irradiation. The importance
of this class of compounds is apparent, but the high rate of hydro-
carbon loss, although indicative of overall reactivity, need not
necessarily correlate well with the photooxidation rate of nitric
oxide or the yield of ozone.

Kopczynski et^ aL> (1975) studied the reactivity of hydrocarbon
mixtures containing the three major classes of compounds:  the
alkyl benzenes, alkenes, and alkanes.  They found that the substi-
tution of alkyl benzenes for alkenes resulted in a decrease in
oxidant dosage but that eye irritation increased.  A further decrease
resulted when alkanes were substituted for alkyl benzenes. Alkyl
benzenes showed the highest ratio of hydrocarbons consumed to nitric
oxide oxidized.  This is evidence that the appreciable rates at which
hydrocarbons disappear do not necessarily mean high reactivity in
the photooxidation of nitric oxide or yield of ozone.